The muon cooling systems proposed for neutrino factories q u i r e low fquency (201 MHz) present measurements of dark currents, x rays and surface structure from the pillbox cavity, with both copper and beryllium endplates, and discuss the interaction between surface structure and radiation backgrounds produced.
INTRODUCTION
Muon cooling systems are necessary for both muon colliders and muon based neutrino beams. While extensive modeling has been done on the design of these systems, the experimental program to study how well the components will operate is just beginning. This paper reports results from tests of an 805 MH2 prototype If cavity for a cooling channel:
Muon cooling systems consist of alternating liquid hydrogen absorbers and rf cavities.
Since multiple scattering tends to heat rather than cool the beam, and We are lookirlg a1 a number of issues. We want the maximum gradient we can obtain in these cavities, particularly witb Be windows, and the minimum flux of dark current electrons and x-rays that can be produced We are also interesced in how Be windows perform and in information on how 201 MHz cavities will operate with real beams.
DESCRIPTION
The cavity is shown in Figure 1 
EXPERIMENTAL RESULTS
The experimental program has been defined by the particular plates which were installed in this cavity and the electric and magnetic fields used. Conditioning periods with a new surface averaged about a month. 
Copper and Be Windows
With copper windows we were able to reach 34 MV/m acceleration gradient without a solenoidal field with very low x-ray, dark current and sparking rates, indicating that the cavity could easily have operated at higher field. Both thick and thin copper plates operated similarly.
When a magnetic field was applied, dark currents, x-ray and sparking rates increased Fig. 2 shows the measured dark current before the magnet was tumed on (bottom band), after the magnet was turned on (top band) and after the magnet was tumed off (middle band). These results seem to show that some permanent damage was produced on the windows of the cavity that did not immediately condition away. On the other hand more extensive conditioning over a one month period with no magnetic field was able to d u c e the fluxes of dark currents and electrons to levels seen before the magnetic field was applied.
The Be windows were fabricated by Brush-Wellman. A thin Be foil was supported by a ring of Be. The ring applied a prestress to allow for some heating of the foil without deformation. After annealing, the unit was wated with TIN coating, nominally 150 Angstroms thick, but perhaps thicker. The Be windows conditioned to 16 MV/m hut over a period of weeks the dark current and sparkng rates slowly increased so that it was difficult to return to the initial high accelerating fields. 
X ray Spectra
The spectra of photons were measured with an ORTEC Ge detector, calibrated with Co60 and Cs137. The spectra were obtained at fairly low accelerating fields because the busy gate on the qVt pulse height module was comparable to the length of the rf pulse, so it was not possible to count photons at a rate of more than l/rf pulse. The spectmm is somewhat more steep than would be produced from first generation bremsstrahlung, which might indicate that the x-ray energy is being attenuated by scattering.
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